Gene 5 protein-DNA complex: modeling binding interactions.
A helical (not toroidal) complex consisting of eight gene 5 protein dimers per turn is proposed for the extension of DNA from dimer to dimer using known bond length constraints, postulated protein-nucleic acid interactions (determined from NMR and chemical modification studies), other physical properties of the complex, and data from electron micrographs. The binding channel has been dictated by these known parameters and the relative ease of geometrically fitting these constituents. This channel is different from that previously reported by other modelers. The channel lies underneath the long arm "claw-like" extension of the monomer, so that it rests inside the outer surface of the protein complex. An explanation is proposed for the two binding modes, n = 4 (the predominate mode) and n = 3, based on the weak binding interaction of Tyrosine 34. Also, the site of the less mobile nucleic acid base as reported from ESR studies (S.-C. Kao, E.V. Bobst, G.T. Pauly and A.M. Bobst, J. Biom. Struc. Dyn. 3,261 (1985)) is postulated as involving the fourth nucleotide, and this particular base is stacked between Tyrosine 34 and Phenylalanine 73'.